Studies on phytohemagglutinins. XXV. Isolation and characterization of hemagglutinins of the spindle tree seeds (Evonymus europaea L.).
A mixture of isophytohemagglutinins has been isolated from the fleshy arils of the spindle tree seeds (Evonymus europaea L.) by fractional precipitation of the saline extract of the arils by (NH4)2SO4 at a 0.40% saturation. Successive preparative disc electrophoresis on polyacrylamide gel affords separation of one slower moving component, phytohemagglutinin I, from the mixture of other isophytohemagglutinins that have a very similar electrophoretic mobility. Phytohemagglutinin I has a sedimentation coefficient Sw,20 of 7.1 S and an approximate mol. wt of 127 000. Amino acid analysis shows a high amount of aspartic acid, alanine and glycine but also significant amounts of serine, threonine, cysteine and methionine. Aspartic acid is the only N-terminal amino acid found by the dansylation technique. Phytohemagglutinin I contains glucosamine and 4.7% neutral sugar. Its approximate pI in citrate/phosphate buffer is 4.4-4.5. The metal content amounts to 0.250% Ca, 0.019% Mg, 0.034% Zn and 0.026% Cu. Mn is not present. Ultracentrifugation analysis reveals homogeneity in the sedimentation behavior of the mixture of isophytohemagglutinin, an Sw,20 of 7.1 S and an approximate mol. wt of 119 000. The mixture has an amino acid composition closely resembling that of phytohemagglutinin I and an identical pI but contains only 1.9% neutral sugar. Two N-terminal amino acids were shown to be present, aspartic acid and tyrosine. With the exception of Cu which is absent, the metal content is almost the same as that of phytohemagglutinin I. Both phytohemagglutinin I and the mixture are devoid of anti-A1 activity and show detectable anti-H, anti-B and anti-A2 erythroagglutinating activity in approximate limit concentrations of 2.5, 5 and 10 mug/ml, respectively. This activity is not influenced by the presence of EDTA, Ca2+ or Mg2+, but is stimulated by Zn2+. Mn2+ and Co2+ have an inhibitory effect. None of the simple sugars tested inhibited the hemagglutination reactions.